Cyclic AMP enhances acetylcholine (ACh)-induced ion fluxes and catecholamine release by inhibiting Na+, K(+)-ATPase and participates in the responses to ACh in cultured bovine adrenal medullary chromaffin cells.
The effects of cyclic AMP (cAMP) on intracellular Na+ concentration ([Na+]i), membrane depolarization and intracellular Ca2+ concentration ([Ca2+]i) and the involvement of cAMP in acetylcholine (ACh)-induced such cellular events and catecholamine (CA) release were studied in cultured bovine adrenal medullary chromaffin cells. 8-Bromo-cyclic AMP (8Br-cAMP) and forskolin caused a rise in [Na+]i, membrane depolarization and a rise in [Ca2+]i and potentiated these responses and CA release to ACh. The effects of 8Br-cAMP or forskolin on ACh-induced changes of but not on basal level of [Na+]i, membrane potential and [Ca2+]i were blocked by tetrodotoxin (TTX, 1 microM). In Na+ deprivated medium, forskolin failed to produce an increase in basal [Ca2+]i level and to potentiate ACh-induced rise. The similar results as in 8Br-cAMP and forskolin were obtained using ouabain, and 8Br-cAMP or foskolin produced no further effects in the presence of ouabain. Inhibitors of cAMP-dependent protein kinase not only blocked the effects of 8Br-cAMP and forskolin on membrane depolarization, [Ca2+]i rise and CA release, but also reduced these responses to ACh. From the similarity between the effects of cAMP and those of ouabain on the cellular events and the counteraction of the effects of cAMP by ouabain, it may be suggested that cAMP produces its effects on ion fluxes and CA release probably via an inhibition of Na+, K(+)-ATPase in intact chromaffin and cAMP may participate in the responses to ACh.